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. TEN ExFERIMENTs ON THE DEVELOPMENT AND TESTING OF rns
PROGRAMED TUTORING: TECHNIQUE AND I1S APPLICATION TO THE
: " TEACHING OF, BEGINNING READING ARE SUMMARIZED. THE BEHAVIOR OF
LaoNv o PROFESSIONALLY UNTRAINED PERSONS IN THIS TECHNIQUE WAS .
- ,a,..*,~ PROGRAMED IN. AGREEMENT WITH PRINCIFLES OF LEARNING AND
| . PROGRAMED ‘INSTRUCTION FOR INDIVIDUAL TEACHING. FOUR HUNDRED _ ,
- CHILDREN, INCLUDING RETARDED CHILDREN, SLOW READERS, AND -
'UNSELECTED POPULATIONS OF CHILDREN, IN KINDERGARTEN AND -FIRST &
. GRADE, WERE TUTORED. FOR PERTODS RANGING UP TO NINE SEMESTERS. -
WITH A FEW EXCEPTIONS, INCLUDING ONE *NORMAL® FIRST GRADER
AND SEVERAL CHILDREN WITH I@'s BELOW 50, NO TUTORED CHILD o
' FATLED TO READ. PROGRAMED TUTORING WAS rouuo TO BE.MOST . St
. SUCCESSFUL WHEN USED AS A SUPPLEMENT.TO AND- COORDINATED. WITH .
REGULAR- CLASSROOM TEACHING. WHEN USED THIS WAY, IT PRODUCED *
SIGNIFICANT, IMPROVEMENT ON STANDARD TESTS WHICH REQUIRED .
& . . SIGHT-READING, . COMPREHENSION, AND WORD ANALYSIS. TABLES, - |
& FIGURES, APPENDIXES, AND REFERENCES ARE INCLUDED. THIS: R
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'Programed tutoring: .

a teaching_ aid and a reseai'Ch tool
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D "G. ELLSON, LARRY BARBER ,
'T. L. ENGLE'and LEONARD KAMPWERTH

: Indiana Umverszty

- THIS IS A summary report of ten experiments in which the tech-
- nique of programed tutoring, applied to the teaching of beginning

- :eading is developed and given preliminary field tests.

The behavior of professionally untrained persons in this

. technique is programed in agreement with principles of learning
‘ ancl programed instruction for individual teaching.

, A total of 400 children were tutored in the experiments.
They included retarded children, slow readers, and unselected

' - populations of children in kindergarten and first grade, for pe- -

‘riods up to one semester. With the exception of one “normal” first-
-grader and some, but not all, of a small group of children with

- | 1IQ’s below 50, no tutored children failed to read.

-The data of several experiments. indlcated that programetl '
tutoring is most successful when used as a supplement to. and

‘coordinated with regular classroom teaching. Used in this way, it

" produced significant improvement on standard tests which re-

Ensezgnment programanée

'quired sight-reading, comprehension, and word analysis.

o
Lot

CECI EST UN rapport résumé de dix expérient:es au cours des-”’
" quelles la technique d’enseignment programmée, appliquée dla

- méthode de donner les lecons de lire est developpée et soumise a

des essais préliminaires. :
La conduite des perSonnes sans entrainement professionel |
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dans cette techniq've est programmée en accord avec les principes ;

~ d’apprendre et avec I'instruction programmée pour l’enselgnement

* individuel. Un total de 400 enfants ont été entrainé dans cette

expérlence. ) '

Dans ce. nombre étaient des enfants retardés ceux qui

. lisent lentement, et une population non-selectée d’enfants des

- écoles maternalles et de- premlére année pour des périodes allant
]usqu’a un semestre,

- - Avec I'exception dun enfant de prermére année qui était

“normal” et d’une fraction d’un’ petit groupe d’enfants ayant un

. 1.Q.’endessous de 50 tous ceux.qui avaient été entraifiés.ont appris

~_2 lire, Les données de plusieurs expériences indiquent que T'in-

struction programmée a le plus de succés quand elle est employée

~en supplément et en coordination avec I'enseignement’ régulier.

.. Le programme d’enseignment employé de cette maniére améliore

‘d’'une maniére s1gmﬁcat1ve de lire a.vu¢, la compréhensmn et
l’analyse des mots. :

e
-

Ensenanza programada con preceptor

_ESTE Es un resumen de diez experimentos, en los cuales, la téc-

nica de ensefianza programada con’ preceptor aphcada al iniciar

la ensefianza de la lectura, es desarrollada Y. comprobada en prue- -

" bas pricticas preliminares.

. - El entrenamiento de personas no preparadas profesmnal- e
*-f-mente, se planea de acuerdo con principios didicticos e instruc-

cién programada para la ensefianza individual. o '

' En los experimentos se ensefi6.a un total de ‘400 nifos.

| ,:Ellos incluyeron nifios retardados, lectores lentos y alumnos de s

‘kindergarten (jardin de parvulos) y primer grado, no leeccxo-v
. nados, por un perfodo de hasta un semestre. Con la excepgién de

‘un nifio “normal” de primer gradé y algunos, no- todos,; de un

pequeiio grupo de nifios con cuociente intelectual inferiok a 50,
. todos los nifios que recibieron instruccién, aprenderon a leer.

“Los informes de varios “experimentos - indican que.la

enseflanza programada con preceptor,-tiene més éxito cuandp se

" utiliza como complemento y coordinado con la ensefianza en las
aulas. El empleo de esta forma dio resultados signiﬁcauvamente
me;ores en pruebas comunes, que requieren lectura visual, com-
prensién y anélisis de palabras.
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The. zoal of educaﬁon chould be notlnng short of the fullest ponible develop- :

ment of the human organism An experimental analysis of ‘behavior, carrie?
out under the advantageous coriditions of the labgratory, will contribute .

- progress toward the goal. So, will practical experiments conducted in schéols
. .and colleges wrth the help of adequate instrumentatron (B F. Skinner, 1961, ;'

'p398)
s

| o This paper reports a series of more or less practical experi-v‘ |
| ments conducted mostly in. schools, which have been~directed toward -
two goals: the development of a technique that can contribute to the

teaching of elementary reading and the development of an adequate

- instrument for research in this field. This paper is properly considered
_a progress report since the project is not comiplete; in a sense, it is just

* begmning It summarizes the results of ten experiments carried out in
~ a state school for retarded children, in many- classrooms of public
- -school. systems in- Indrana and in associated laboratory settings. Ex-

: cept for-a brief summary of the first five (Ellson, 1962), these expen- :
. ments have not been published and it is believed that several of them
. are not publishable separately. Some are experiments only in the primi-

- tive sense of tryouts; in others, a carefully planned design was aban-
~ doned’ in midstream to permit informal investigation of obviously
- important effects that had not been anticipated in the planning. Such

. a research strategy, coupled with the relative chaos that characterizes

the smoothest-running elementary classrooms in an effective working
school, does not always lead to the kind of report that a journal will

. publish, especially if it is written honestly. But this strategy was ap-
1 propriate to the aims of the research and to the present state of the art.
. When ground is first broken in any field of research the effects of some
* variables are so obvious that subtle statistical tests, control groups, or,
' in some,cases, even experiments are not necessary for their detection. . '
ot The seemingly casual strategy can also be justified by the re-
. -.gults of some of the later experiments to be summarized below. The
- technique that has developed seems to ¢ a highly effective device for
teaching beginning reading, at least when used as a supplament to -
~traditional classroom methods. But, possibly more important, it turns

" out to be a ,elaﬁvely precise and sensitive research instrument that

- greatly expands the possibility of well-controlled- experimentation
- within the complex and fluid activity of the normal classroom.

.. One important aspect of the developmental-reseafch activity_' -
- will largely be omitted in this paper: namely, the use of basic scien-
tific theory the many applications of the availablc systematized knowl-
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'edge of 'learning "and-, relate‘di pmcésse's; Thmughout, it ‘wa;é 'ext':i'émel‘y' |
useful, if not absolutely necessary, to describe every observation and

translate every description of reading and the teaching of reading'that .

~ . was encountered into the technical language of, objective-psychology.
The kéy words in this language are stimulus (situation), response .
(behavior), and reinforcement (reward, approval, feedback, iriforma-

- tion). Unresolved problems are associated with the last of these terms,

By A theory of reinforcement capabl,e of specifying the necessary and suf- o '
 ficient conditions for the occurrence of reinforcement is not yet avail- -

- able. However, reinforcement theory, which predicts the effects of re. -
e .-'inforcemei:t-;_-pragmatically defined—-under a variety of conditions, has
been developed to the point of useful applicability. R
.- Toformulate job analyses of reading and the teaching of read-
* | ing in these technical terms is to huild'a semantic bridge that brings -
_ the problems of the classroom and the knowledge of the learning lab-
.. oratory much closer than they presently seem. Translated ih this way,
+"not only specific problems faced by teachers but many general aims of
. teaching become, if not identical to, at least recognizable as questions

that have been asked and sometimes answered in the laboratory. Be.. -

. cause of the complexity of the teaching situation and practical limita-
~ tions on what can be done in a working school, not all of these answers
_.'can be applied, nor are they necessarily.successful when applied. -
~ However, it can be affirmed that they are extremely useful in planning

R ‘teachin, 'strat:gies'in schema and detail, and in suggesting solutions.

tempis to teach on a realistic scale. This semantic device for establish-

-+ ing communication between the laboratory and the field is no doubt
~ more easily applied and perhaps more effective in programed tutoring
- thanitcanbe for the classroom teacher. - . S

to the continual stream of concrete problems that arise when one at- .

 In what follows, the procedures dnd some of the formal results

-of ten experimenis are summarized. An attempt is made to outline the
findings derived (with varying degrees of certainty) from this research. -
Finally, the technique of programed tutoring that has evolved to date
. . on the basis of experimental results and more subtle information of -

~which there is o explicit physical or psychological record is described.

-~ Reading is a complex activity that, as a minimum, fricludes -
- oral or sight-reading, phonics, and cgmprehension. Among these, oral
reading reasonably comes first both in a teaching and a research pro~
gram becayse of its relative psychological simplicity. Phonic analysis

. . . .. N
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and synthesis is clearly not necessary at the start, and the comprehen- .

L o sion of the meanings of visually presented words or of the sentences.

o R . s
Y

| the inves ,.gation began “with’ the' teaching of oral reading of eingle, o

" “;_"words. The first limited goal' was the automation of sight-reading
. 'vocabulary drill for retarded children. It was hoped that some very

o dedicated teachers would be relieved of a deadly, unrewarding -0
| chore

Automation of the teaching of oral reading poses one techni- .
| cal problern that is not critical in most other.work with programed -
~ instruction arid teaching machines. Although machines can provide

o 'most of the basic conditions necessary to produce learning, they do- |

ot listen well; they cannot distinguish (and thus differentially rein-
~force) correct and incorrect oral responses with the proficiency re-

L quired-fdr t aching purposes. Consequently, it was necessary to utilize

- at least 6n¢ human component in conjunction with the teaching ma-

- chine to ,ake this discrimination. As a matter of convenience, this
E ,.,,necessary person was also given more extensive responsibili S, SO

that he was properly called a tutor. His behavior was otherwise fully

', R determ led by the progra ms so that he was appropriately called a pro-
Ny '_gramed tutor and our tec ique, programed tutaring - ;

N »- .

EXPERIMENTI | R RTINS

- -+ . Acquisition of szght-readmg vocabulary by retarded

| _' children using pictures as prompt-stimuli |
| Subjects were 38 retardates, residents of the Fort Wayne State

R School meap CA 16, range 11 to 40; mean IQ 54, range 25-74, dis-

. , enital and control groups. Apparatus con-
-_ slsted of a ‘wooden screen, with an opening in which a word or a word

and a picture could be exposed which separatéd £xperimenter and

subject. Lights for reinforcement were mounted at the top. The learn |
ing material was chosen from a list of 82 words selected from the 1500-
- word reading vocabulary for the primary grades prepared by Gates

',lary test was constructed by selecting every. tenth word from the same

: Gates list ai'ﬁanged in order of frequency, with words in the learning

[AFEN

.(1935) in which each word was paired with a picture which the chil-
. dren named with that word only. A 150-word general reading vocabu-
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.- material excluded This test was administered twice to both groups
-and the program presented below was used. -
- © ' 'The Picture Program simmarized below and the Sight-read-
. ing Program Ppresented later are branched rather than linear. Since
" single branches are repeated with successive units of material, they are
- appropriately called’cycled branch programs. They differ from most
_programs / in that they do not include special organization of a body
of subject matter, but are recursive teaching procedures adapted to.
sequences of material in units deﬁned prnmarily by form e. g., words
and sentences. :

The picture program v
' Presentation of the program was preceded by an introductory

o statement describing the procedure in simple words and. ‘emphasizing |

- that a brief flash of the lights at the top. of the screen indicated that the
| ‘child had read the word correctly. =

| Step I:. The tutor shows a word If the leamer s oral response is cor-
: _ rect, the tutor reinforces (by flashing a light) and ‘proceeds to the next
Ty ‘word Step I. Ifincorrect, the tutor proceeds to Step 2,

o Step 2: The tutor shows the same word and a corresponding picture

o If the learner’s oral response is correct, the tutor proceeds to Step 3. If .
- - incorreet, the tutor names the picture (word) correctly and the learner
’ repeats. The tutor then proceeds to Step 3. :

L the learner is asked to repeat it once more. If the oral-response is correct;
. the tutor reinforces and-proceeds to the next word, Step 1..If incorrect,
. the tutor names the word correctly and the learner repeats. ‘The tutor _
L ethenproceedstothenextword Step 1. . , ‘ .

| Following an appropnate mtroduction, this program was ap-
| plied successively to-all words in the learning material on Trials 1 and

5..0n Trials 2, 3, and 4, it was followed only for words not knouwn, i.e.; -
+~ s . not correctly read in-Step 1 on any previous trial. Trial 6, similar to

Trials 1 and 5, was given one month after Trial 5asa retention .
_-test, )

o The mean number of words read correctly by the experimental _ 8 3
o 'group on Step 1in Trials 1, 5, and 6 are shown in Table 1.

1. See, for oamnple Lumsdoine and Gluer (1960) and Hanren, Christman and -
B . , - Seidel (1963). :

A b -

Step 3: The tutor removes the picture, leaving e word visible, and -
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Programed ti:toring’ - su.s;oxi, ‘et al.
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‘Table 1 Learning and | ‘,‘.Tablefz, Vocabuléi‘y test o
~ retentioa, experimental = (Not practiced during learning | *
., group.. - . . trdals) " o

oo o oMeamst - .ot s % Experimental group Controlgroup
. Trialx 209 - Y Pretest ~17.0 119
. Trildg- .. . 327 . Posttest .- 241. 209
 Gain™ S 118w . Gaim ', TUYo71 T 28w
. Trial€ . 277 " Dgata T <05 .20
_ Loss 50(43%) — '

. \
+

*

o ' 4 . ’Note.—-The difference in nin for the two -
., *p<.oz A *» . groups was significant at the <.20 level,

The mean total time required for the five learning trials was
"+ -36:7 minutes, giving a mean leaining rate gver this short period of .
-+ approximately 19 words per hour.’ Retention after.one month was
. notremarkable. . . - - I
. Pre- and post-test scores on the general reading vocabulary.
test for experimental and control groups are shown in Table2. = -
> . n  ‘Theresults for the experimental group are interesting in that-
. -§ - they show significant improvement in a performance not practiced,
~§ * - which might be described as a “therapeutic” effect. They also stiggest
" that some of the“learning” shown in.Table 1 may have been relearn-
-, ingor latent learning (all of the subjects had some prior school back-
* " ground). These suggestions were followed up in later investigations.

. EXPERIMENTH . .
., The use of retarded tutors

3

~ Experiment 11 Was an informal test of the feasibility of using

8 retarded children as titors, Two residents of the. State School were -
. ‘4 . taught without difficulty to adryinister the Picture Program used in
§  Experiment 1. Less than two hours was required for training in each
.. case. These tutors were characterized as follows: Tutor A: CA, 14; IQ,
- 71. Tutor B: CA, 17;1Q, 58. o e, o
- Tutor A taught.one retarded child seven words; Tutor B taught
- four retarded children a‘mean of 28 words. The average rate of ac-
quisition (23 words per hour) was slightly higher than that attained
- In Experiment 1in which the tutor was a college graduate,.
. Whether or not the results obtained in Expéeriments r and n

. Tepresent true initial learning or' the reinstatement of prior learning,

" they indicate that the paired _‘,?ssociates procedure in the Picture Pro-

-,
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.;gram form is a feasible techm@e for/mcreasmg the readmg vocabu-
;lary of retarded children, However, except for special purposes, this -
program has been abandoned. it will be noted that the pictures were
\used ‘as stimuli, not as illustrations; as ‘stimuli, they are effective only :
if the response to them is uniform. The picture of; a robin, for exam-
+ == - ple, cannot be used since it evokes at least two verbal responses with
i non-negligible frequency, e.g., “bird” and “robin”. Less than 20 per cent
~ of the words in the Gates list of 1500 most frequent words can be pic-
~‘tured with sufficient nonambiguity for this technique, and these are

- not the most useful in a sight-reading vocabulary. There is also some
"evidence _(teachers opinions) that these of pictures in teaehmg these
~ words increases the difficulty of teachmg more 1mportant words Wthh

cannotbeplctured adequately o S

w4

_ EXPERIMENT i ‘ : :
Test ofa szght-readmg program usmg verbal prompts

p A s1ght-readmg program which taught words ina sentence _
context was developed and given a preliminary test with three gr’oups
of children. For this and several experiments ‘that followed the read-
 ing material for the program was printed in primary type on a scroll
and presented by a “teaching machine” designed to expose either one_
_sentence, alone or one sentence and the words of that sentence in
random order.. The program preceded by appropriate instructions, was
- applied to consecutlve sentences in a story desrgned for adult begm-
mngreaders._, . | o BN

Slght-readmg program utlhzmg oral prompts

- Step 1: The machine shows the sentence. i the sentence is read.
 correctly orally, the tutor reinforces and proceeds to the next sentence, -
Step 1. If the sentence is not read or is read incorrectly (error in reading L
'any word) the tutor proceeds toStep2. : - . B

,_ Step 2: The machine shows the sentence and, below this, the words

of the sentence in a random order A. The tutor reads the sentence, then -

_points to the words below one at a time in the given random order. If all

.. words are read correctly, the tutor reinforces each word as itis read and
. proceeds to Step 3. If any word is read incorrectly, the titor reads it to the» :

" child, who repeats it, and then proceeds to the next word After the last
word the tutor proceeds to Step 3.

-
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Step 3: The maéliine’ show's, the sentence,

P , I the child reads the sen-

- ‘tence correctly, the tutor reinforces and proceeds to the next séntence,
Step 1. If the sentence- is not read, or any ‘word is read incorrectly, the

“ tutor proceeds to Step 4. el e

v &
© - .- ' Step 4:- The machine shows ‘the sentence, The tutor reads the sen-
~ tence, then, Itaving it visible, names the words of that sentence, ope at o A | o
" “a time;in a random order B (different. from that in Step 2), the learner =~ - R S
" pointing as the tutor reads. If all words dre pointed to correctly, the tutor © ' s
* reinforces and proceeds to Step 5. If any word is not indicated correctly, -~ - . R
., thetutor points correctly and the learner then points. After the last word _ T
s thetutor proceedsto Steps. - - - . o o P

- Step 5: 'The machine shows the sAntence."If»the sentence is read cor- DR BECE
- rectly, the titor reinforces and Proceeds to-the next sentence, Step 1. If = - I
. there is error in any word, the tutor reads the word orally and the learner L B B
' repeats: After the Jast word the tutor proceeds to the next sentence, '
Stepzx. ™ T N .

" Sessions began either with the first sentence in the learning = = |
~ 'material or, after _bi‘ogregé-‘.ﬁh_ad.,beeq made, with. the third sentence: -
§ . Preceding the first on which an error had been made in the preceding .
-~ § - -session. ‘Eight half-hour sessions were given, two per week for four R
g~ weeks. At the beginning of each session, on a ninth test session, and T
. on the retention. test session ¢ne month later, a reading recall test
- 'was administered in which all of the 57 words in the léarning material,
. printed in columns in primary type, were presenited. Data in Table's’
- and Figufe 1 are based on these tests. .. . .7 N
", Three groups of four subjects each; a] normal firstgrade ~° .
- childfen, b] slow readers in the first grade, and  c] retardates sim- = =~ .- ¢ ;
_lar to. those in Experiment 1, were taught under the conditions de-’ R
5 scribed above. All of the retarded children had had previous schooling .= -
‘but were considered to be non-readers by the staff of the school in
. which they were residents. Subject characteristics for the experimental © R
groups, gains during the learning, and retention over the following - . '
- month are summarized in Table 3. Mean rates of learning were ap- =~ ..~
~ » Table 3 ‘CA, IQ, words learned, and one . - Lo
. wo . .+ wmonth retention . ~ ' -

v

E - , ) Y .
Normal 64 108 305 e . . = . R

CSlow . - 74 03 200 o2 < ~

. Retarded. 181

- 58 195 = 90

= o : . A T v
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L ~ slow readers (Figures 1C and 1D) showed decreasing rates.-This {

e thetechnigue for teaching those children who have difficulty in learn-

f,_”_ B N o f"- \t' ... lary test (Not practiced in ex- - R N

R
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slow“gr'oup's :

proximately five new words per hour for the retarded and
- and 7.5 for the normals. -~ o IR
" In comparable control groups given only the initial and final
| ~ tests, mean gains for the normal, slow, and retarded groups respec- -
~ s tively.were 7.5, 2.6, and -—o.2 words. Retention was not computed
. _. for the ¢ontrol groups hecause of loss ‘of subjects - due to vacation
"+ -schedules. LT e T e
.~ " 'The initial rates of increase invocabulary for all experimen- -
-~ tal groups were similar (Figure 1A), but individual curves for the ' .
" . normals showed relatively constant rates overall or positive accelera- ..
- “tion (Figure 1B), while most of those for the retarded’children and . |

. @ - <o

“» - U . .negative acceleration raised questions concerning the effectiveness of .

oo . ing toread. Since both the slow readers and retarded children had been

. . -exposed to more schooling than the first graders, it seemed possible BN B

.. that relearning rather than initial learning was involved and that the - SR

- decrease in rate indicated an approach to the limit of a previously ac- | -

. -quired reading vocabulary, It was also possible that the difficulty was - © § o

1 . duefo the nature of the program or the conditions under which it was . L
", administered. In particular, the program used in this experiment re-. | . - . '

" . sulted in much repetition of material already learned, and the half- - | . . °
 our tutoring sessions. seemed excessively long. Both conditions were - .} - <

o 'mpdiﬁed“iql@_ter"expel;ixhents,f'_‘.' SRR P
L e~ . .. “Therapeitic” effects of the training, indicated by the reading
ST of words not taught, were negligible (Table 4) except for one subject' . -k . . &
N inthe low-reader group whose score increased by 59 between pre-test . . } PR N
- and retenitjon test. Since the test was a 16 per cent sample of the Gates fF . g
-\ list of 1500 words, a very large gain in reading vocabulary was "~ . . "o
- | indicated. . - . o8 ke
Y+ . Table 3 Mean gain in words <~ .} P
¢. ... . read correctly on general-vocabu- '

¢ periment).

Pretest o St R e
. ] . 0110 month . . E . R ;- PR . b - .A
- Pre-test to retention. - - o B Lt
Group  ~  vostlest . - tet oo L

| Ndrnjal ' / 38 - 5,8, o I * o - . N *
- Slow . / .25 138 e . . S :
e WS 20 S

#
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. NORMAL, INDIVIDUALS
MEAN IQ 108 .

0

=
8

/D. RETARDED, INDIVIDUALS
T MEAN IQ 82 O
_ SESSIONS ~-

.02 4 & 8
| SESSION

716 1, Mean and indivihual learning curves for sightreading for normal chil-
i 5, slow readers, and retarded children. Experimént i, o ;

E¥S
Y




'READING RESEARCH QUARTERLY - Fall 1965 1/1

v

EXPERIMEN T IV

- ; . . L - Companson of classroom and programed | .
| » tutormg techmques " - | . g

| Four groups of 16 retarded chﬂdren, sumlar to those takmg
part in Expenments I to 11, were tested for . a] vocabulary learned
- .and . b] comprehension, before and after six half-hour teaching ?es- g
= sions distributed through one and -a half weeks. The ‘conditions d1s- .
| tingmshmg the four groups follow : ‘

SRR - GROUP -  CONDITION
-l N 'Program: Taught indivi dually with the Slght-read-‘ '
S U B . ing Program.
« . ..* - Classroom: Taught the same matenal by standard
- o -+ classroom procedures in groups of eight. -
e Alternation: Taught in alternate sessions with pro-
- o .+ gram and classroom procedures.
R g ’Co-ntrOI;' ~ No trainin gbetween tests.

| S All groups were g1ven two tests both before and after the trarmng
~~ . period: a] a test of the total reading vocabulary that appeared in the
s learning material, and  b] a test of comprehension that involved oral
questions about the meanmgs of new sentences constructed from
- wordsin the Iearning material, E :
4 Lo i Results expressed as gam in vocabulary and comprehension ’
i vtest scores are showanables

.>'

S - Table 5 Mean gain in practiced vocabu- : e ,
P " lary and comprehension test scores - "

N Vocabulary Compnhmion .

.' ; ~. w o ‘. .' R . . o o : . N G;O‘llp . - - gain. B gain

B SR T l,mmn — ms e

o Class  : - 181 18

L Alternation - ‘316 . 41

Control & 13

, . :

{ - e Diﬂ-‘erences between the following pairs of groups for readmg vocabu-

= .+ .. larygains weére significant at the .05 level: Control vs. Program, Con- -

' (- trol vs. Alternation; Class vs. Altemation. No differences ‘were sig-
g S niﬁcant for comprehension gains. | : :

\




, EXPERIMENT \4

- Companson of methods of combmmg classroom

~-and program procedures e e

R T ~ This study extended Expenment w for an addltlonal six ses-
S R | sions giving each subject a total of four sessions per week for three

s S weeks, Three methods of combining the Pprogram and classroom pro-- - . N
' & " cedures were compared: The tests were the same as those in Experi- . ‘R
- ment1v but were presented agam as an additional post-test after the - RN
. twelfth session. Expenmental condmons for the four groups were _

.asfollows-f S

GROUP CONDITION =~ .

3  PC " Sixsessions taught with the Sight-reading Pro- IEEEESEEESE - S
.‘ |a 'gram'fOIIowedbysixseSSionsintheclassroom. R S
s B .. C-P  Six sessions in the classroom followed by six o R
=7 &, - sessionstaught with the sight-reading. program. o o B
R A Twelve sessions in which classroom.and pro- . R T
“ R gramedtutonngwere alternated : | : Lo B
. | | Control “ Notrammgbetweentests. e R
| & " Results expressed as gams in readmg vocabulary and com-,
. prehension test scores are showninTableG o R o

Table 6 Mean ‘gains in practiced vo-
cabulary and comprehension test scores

. lG_r(oup, Vocab_ulary

: Comprehmdonv '

SRRV - o S 0.380 7. 38 0 T e 8

S <2 PR /- R © SR e

o . A i En2 . 68 e \ .
Control . 1280 14 o R T

T All experimental groups gained signiﬁcantly more. in vocabu- T
o 'lary scores than did the control group. The mean rate of acquiring“ L L
new reading vocabulary by the alternation procedure was approxi-‘ - S
mately nine words per hour of instruction, Mean gains in ‘vocabu- R -
lary were statistically significant for all except the control group; . ¢
- the di&erence in vecabulary gain between Groups A and CPwas = -
o .signiﬂcant at the .95 level Other diﬂ"erences are not statistically

v 4
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Improvement in comprehensron ‘was statlstlcally s1gmﬁcant

'for Group A only, but the gain was not significantly greater than that

- of the control group. There vrere no significant differences between |

~ .groups for comprehenslon scores. Poor comprehenslon under the con-

ditions of this experiment is understandable since at the time of the

'~ final test few children could read more than 50 per cent “of the words e

. in the comprehensron test material.

EE -* Experience with the Slght-readmg Program so far has mdl-

e cated one obvious defect: asa learner’s vocabulary increased, he often

B w4 7.7 . read entire sentences with perhaps a Single error. In the Sight-reading

L% .0 "7 Program, as presented (see Experiment mx), such an error leads to O ¢
0 T T R T Step 2, which requires practice on all of the words in the sentence, in- = -

- cluding those read correctly on the preceding test step. Such extensive
.drgresslons appeared to frustrate some children at a very early stage of *
_vocabulary acquisition, and this undesirable effect increased with

" progress. Consequently, the Sight-reading Program was modified to
. minimize repetition of material already known. In later forms of the -
~:  program the teaching procedures in Steps 2' and 4 were apphed only
- .~ to those words. not read correctly on the preceding test steps. This |
" change, based on purely practical considerations, ‘wés supported
" strongly by the results of the followmg study |

.

',

-

DR

EXPERIMENT Vi

Investzgatzon of the optzmal proportzon of
L remercement '

- In extrapolatmg from operant condmonmg experiments in .

S the laboratory to the techniques of programed. instruction, Skinner ..

U (1954, P- 94) has suggested that reinforcement should be maximized
T g - and érrors minimized: “By making each ‘successive'step as small as
S " possible the“frequency of reinforcement can bfraised to.a maxrmufn o
ST IR * . while'the possibly aversive consequences of being wrong ate reduced'to

.. ", .a'minimim.” But in our programi and, in fact, in any branched pro-

. gram in which information or teaching steps are presented only in case - .-

. -of error on test steps, the principle impiied here cannot be followed to -

", its logical conclusion since 100 per cent reinforcement would preclude
... the presentétion of any new information, in which case, nothing could
. be learned. But, if it is assumed that reinforcement should be maxi- -
. mized short of' thls extreme the practical questlon anses what is the B

ar ST el L. : . ’ - W ! . LT * )
. N .~ .

P
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optimum proportion of reinforcement? Presumably it is near, but léss y
thén 1. Experiment vI was run to obtain an empirical answer to this
ue\tion “Rates-of-acquisition were determined for four proportions of

reinforcement ranging from .05 to .95.

A Paired Associates Program, similar to the Picture Program o

., of Experiment T except oral prompts replaced pictures as stimuli to

“‘évoke the correct oral response, was used; The apparatus or “teaching

machine was also similar.: It was composed of a wooden screen in - -
which words were exposed and on which a light was mounted behind

"a frosted glass panel. Subjects were told at the beginning of the ex- .
penment that the light meant they had read a word correctly; during -
* training trials the hght was turned on briefly after correct responses _‘

‘in Step 1 only.

‘Each of the four groups ‘was given four training trials. 20

the words learned on Trials 1 to 4. The proportion of reinforcement
- on training trials was maintained near the required level for each
~ group.by controlling the proportion of “known” and “unknown” words

included in the list of 20. Note that the proportion of reinforcement cn

) words were presented in each), followed by a test consisting of all of

a given trial is equivalent to the proportion of known words, i.e., words

~ read correctly (and thus reinforced) on Step 1. This proportion was

held approximately constant for each subject: on the first trial by se-

“lecting words that he had ‘and had not read correctly on a pre-test,

the preceding trials by other words not read correctly on the pre-test.

.. . A total of 41 older retardates, similar to those in'eatlier ex- -
periments were assigned to four groups,‘each trained with a different

" and on‘Trials 2, 3, and 4 by replacing excess words read correctly on |

-

proportion of reinforcement: .05, .35, .65, and. .95. Results which ap-

_pear -graphically in Figure 2 and numerically in Table 7, show an

inverse linear relationship between proportion of. reinforcement and
number of words" learned as measured by performance on the test trial

Table 7 Proportion of reinforcement and words leamed

K3

) o Inmdcddf - 4Acmal ma;; , Mean mda o Mca: r:‘u‘o;dc
» . Group o .m’ nforcmmt rciﬁforccmmt' . trials -4 - trial 5 .
o s a1y, 1
- s 2 ' -35 "‘ b - ‘ 0‘7 T . ' ,. )goz e - . 7.1
T n. . s a9

4. 0 8. . e 10 - .10

v o
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. . ‘ ' 5 - v 35 ) 95 "‘.l“
T e - % numroncmm'r (mmnnm) |
™ - : m.a.Wosdslesrnodmdeonectlyresdon'l‘rhlsasfunc-_ '

tlono!proportiono!nlntotcement. Exputmentu.

s . An F of 15.6 indicated that the overall effect was highly sig-
- . nificant; and t-tests showed all inter-group differences except for the’

' R adjacent pairs, 1-2 and. 2-3, to be significant at the .ozx level. .

S . The inverse relationship between proportion of reinforce-
T ment and learning was clearly not in agreement with the theoretical
T expectation, although it was consistent with modifications introduced .
.. intheSight¥eading Program on the basis of purely practical considera-
., tions. These changes all had the effect of reducing the - proportion of

oo time spentin actlce on known materlal ~It was also-consistent with '
e ', the notlon that drill is not an efficiefit teaching method. |
S e 'I’he lanofthlsexperimentwas defective. Sincé the test trials
T included only words learned on previous trials, they were not com-
TR parableacrossgroups Forthisreasontheexperhnentisbeingrepe ted -

* with- better controlled conditions, although considerations not dis-

-cussed here’ suggest that the changes should have little effect upon the
tesults. |

SR , An extended test of the szght-readmg program

e Amajor purpose of this experiment wis to evaluate a revisiOn |
N of t‘he Sight-reading Program with particular concern for the feasibil-
. ity of its continied use over an extended period of time. This tryout
.o was also designed to. permit comparison of the effectlveness of ma-

-~ -

. . . P . . N -
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- chine and textbook forms of the program for teaching sight-reading .
~ to slow readers in the public schools and to two groups of institu- .

tionalized retarded children differing in age and related background
- The experiment was originally planned for one semester, comparing
only older retardates and slow readers. However, the retardates pro-

 gresged ertremely rapidly (according to a presumably justifiable com-

- parison of pre-test and performance data, they “learned” at a mean

. rate of 57 new words per hour of practice). Consequently, the experi-

ment was repeated during the second semester with a group of younger
retardates having less prior school experience. Results in this replica-
~ tion were mote in accord with expectations for retarded children.

“The material for the machine form of the program was prinfed'

‘ona paper scroll and presented oné sentence at a time by a “teaching

. machine,” similar to that used in Experiment m. Pictures appearing

in the text were mounted on cards and hand-placed at appropriate
times above the opening in which the sentence appeared. The ma-
terial for the textbaok form of the program was arranged in booklets,

‘each containing six to eight sentences on a common theme and con-
stituting a “story’” Single sentences were reproduced at the bottom of -

~otherwise blank cover pages which were graduated in length so that

. when the booklet was opened an entire story appeared ‘one sentence
per line. Concealed beneath each cover page were five pages of the

same length containing the materials for an eight-step operational
_ program designed to teach words of the sentence not read correctly
_from the cover page. These materials included the sentence with and

" without an illustrative picture, the words of the sentence in a random

- order, and the words under small flaps for individual exposure. A ‘re-
inforcement box,” used with both forms of the program, contained

“ " lights, separately controlled by concealed pushbuttons, behind trans-
~Jucent white and green panels. The children were told that the white
 light would appear when they read an entire sentence correctly and the

. green light when they read 4 single word correctly. -

The operational program was similar to the Sight-reading g

' Program desciibed in the report of Experiment m, but differed in sev-

- eral significant details: it contained eight steps in which 3, 5,and 7

- were teaching steps; the others were test steps gimilar to Step 1 in the
_ earlier program. Two of these, 2 and 4, were "picture«prompted" tests
~in 'which a relevant illustration was presented with the sentence to.be
.. read. Steps 1, 6, and 8 were unprompted tests in which the sentence

.

\0
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", was presented alone. Step 3 utilized the very common teaching device
. which in the laboratory is called the Paired Associates Method. Words
3 B . - motread.correctly on the prompted test, Step 2, were pointed to singly. . |
©o§ o7 T Ul U the learner read the word correctly, the green light was flashed; if b
{ - . .ot the woid was pronounced by the tutor and the learner was re- = §-
AR - quired to pronotnce it before proceeding. This step was introduced |
1. © ‘primarily for children who were able to read with some fluency. For
St . them it served to quickly reinstate a temporarily forgotten word with -
.. < aminimum of interruption to the flow of reading: For children still
" reading slowly, this step was likely not to be sufficient, so ‘that they
o ~ continued through teaching steps 5 and 7 (similar to Steps 2 and 4
Lo in the Sight-reading Program of Experiment nr). As indicated above,
" correct reading of a sentence on a test step was reinforced with a -
‘white light; ‘correct reading of a word on a teaching step by a green
light. | S o .
'« The reading material, which may be called the content pro- |
v - - . gram to distinguish it from the operational program described above, '
S “Was adapted from’ Reader One, A Day with the Brown Family, and .
o ~ Reader Twe, Making a Good Living, from the Home and Family Life
.. ..  Series (Bright & Mitchell, 1949). The selection contained 105 differ-
S - .ent words-and a total of 327 running words. Sentence length ranged
- from four to ten words with 2 mean of 6.7, Each sentence was accom-  }: S
Y " . :panied by a.picture chosen from the original text material; in several ~ |

r

instances; the same illustration was used with more than one sentence.

SR E o ' ‘The program was administered to experimental groups during

SRR .~ 2o0-minute sessions twice weekly for 12 weeks. The tutoring was
MR ..+ 7 " carried out by two women students, college sophomores who were pre-
S TR paring for elementary teaching but who had had no teaching experi- - -
., . L « » : ence. Control groups were given pre- and post-tests at the same time ~ §
SR o %;a.s the experimental groups but received no tutoring. = |

. W

+ .~ . .5 | Performance was'measured in terms of the number of differ- -
$§.- ... 7 entnew words included in sentences read correctly on Step 1 Aduring
§. . - tutoring sessions, and in terms of scores on three tests: Test.1: a gen-
.. eral reading vocabulary test constructed as a 1o per cent sample of
Sy e “the Gates list of 1500 words; Test 1r: a list of the. 105 words included
-~ “ " inthe.content program; and Test m: a list of the 49 sentences in the
L same ;'n'aterig . All were scored in terms of the number of different
.5 words read cd y. All were used as pre- and post-tests. Test 11 was
.- also administered once per week during tutoring séssions. a

'Y
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Slx groups of 16 children ch were .selecte'd fi'om state and
pubhc schools as follows: ‘ - .

. domly from advanced aca-. . . .

g demic classes (approximately third grade level) in the Training School
" - at the Fort Wayne State School for Retard Children. Mean CA 16—1 :

B ’ (Range 12—19), Mean ) (] 54- (Range 41-80)

Gnour OR Older retardates chosen

GROUP YR  Younger retardates chosen from re-academlc classes
'i(below first grade level) in the Training School. These children were .
- chosen on the basis of teachers’ judgments that their spoken. language
- 'was intelligible and that they could understand the material in the con-
.. tent program if it were read to them. Mean CA 13—4 Range 11—15), :
' Mean IQ 43 (Range 30—56)

" croup SR-r Slow readers randomly selected from pre-ﬁrst grade e
- reading-readiness- classes in an elementary school of the Fort Wayne
~ " public schools. The population from which this group was selected con- -

o sisted of the lower third of the kindergarten classes of the preceding year .
as-indicated by teachers’ judgments ‘and reading-readiness tests. Mean'-
CA 6-2 (Range 5—8 to 7-3); Mean IQ o1 (Range 76-105). : '

I3

o enour SR-z A second g‘roup of slow readers randomly selected from .
.~ the same population as SR-1. This group served as a control group
'y (Group SRC) during the Fall s§emester and was tutored as an experimen-
- " tal group (Greup SR-2) during the following Spring semester. Mean CA

s -6—9 (Range 6—1 to 7-9); Mean IQ 83 (Range 62-96). -

4

CONTROL enour ORC. A second group selected as was OR. Mean CA :
- 16-1 (Range 13-24); Mean IQs57 (Range 47-81). ,

: corrmor. GrouP SRC The children in Group SR-z, used as a control |
- during the Fall. Mean CA 6-4 (Range 5-8 to. 7—4); IQ’s as above.

-~ Reading performance scores on the three pre-tests were zero’ _
for all subjects except those in the OR and ORC groups. For the OR
group, mean scores on pre-tests I, 11, and 11 respecnvely were 29, 42,

- and 24; for the ORC group, 27, 34, and 16..

- Performance during tutoring and gains from p,re-test to post-
~ test are summarized in Table 8. In this table, N is the number of sub-
~ jects who remained in the experiment through the post-tests; n>o
~ refers to the number who showed gains of 1 or more on given tests. It -
is evident from the performance data given here and in the figures to
 follow' that significant progress was made in reading “new” material
| by all groups during the tutoring process. However, the extremely rapid

+
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gains made by the OR group, especially when expressed as rate of ac-
' Qquisition, led to the suspicion that the improvement represented not so -
- much the acquisition of new vocabulary as reinstatement of prior
¢ learning or latent learning. The fact that all of the retardates hadhad -
... prior schooling, often several years, supported this interpretation. Be- ~
.. cause of this, and since the concern here was primarily with the ef-
..~ .- fectiveness of programed tutoring for the initial teaching of reading,
- - therewas littlemore to say about the OR group. - _—

| - Table 8 ' Test scores and performance during tutbririg’ (Word units) o

Experimental - Control
_ . T OoR __ YR _SRx SR-a ORC
’ N - 208 - 7 12’ R 15
" Totalgain Mean 642 = 389 748 821 ..
' during -Range - 2910105 410105 4810105 565105 -
tutoring L o T
. Rates . Mean 91 21 33 ae,-
. . gain'per® Range 401530 . .2t07.0 2.1%048 24188 .
session® . v S -
_ ‘Gainon. “Mean T4} . 0 .2 31
~~ "Testz-  ~Range =—1120 - — - .0t2 . Otol0
... PrePost” mn>o0 | 9 0 - 71 R
'Gainon  Mean 465 50" 53 - 19
- - Testmm - Range  17t077 - 0toll' . 0t2?  0todS
., FPrePost . n>o 10 .5 \/ nm 3.
 Gainon.  Mean 717 71> 10 w1
Testm  Bange 2310103 0t022° 61036 0to 64
PrePost n>o- 10 R 12 3.
- TestmGain X 100 - . T x "
P roulCan = . M™%  13%  20%  18% = e

)

L
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. Two subjects who read all the words in the program on Seasion 1 are not included.
- Gain per seasion, based on total sessions present or sessions before completion of
-5 rence, OR vs. ORC, Test 1: ™ t = 1.92 (p > .08) !
*  Difference, OR vs. ORC, Test 11: t = 7.92 (p < .001)

~ Difference, OR vs. ORC, Test m: t = 8.30 (p <.001)

- The number of words read correctly by the YR and SR groups
‘on all of the post-tests was markedly less than that read during tutor-

- ing. This was to be expected in the case of Test 1 because of the small
- overlap between the tutored and tested vocabulary, but the decrease
was also large for Tests i and m1. This indicates that, under the con-

~ ditions of ‘this experiment, retention or transfer from the tutoring

-
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_ agrees with pregygbus comparisons of normal and retarded children:

the tests suggests that other factors may: be involved. | -
N An analysis of variance showed - differences between experi- -.
mental groups in rate of acquisition during tutoring to be significant

lzoyramedtutarmg msoN, etal." o 97

_; ﬁ%

situation is limited This is especlally the case for the YR group Wthh

+(Kirk & Johnson, 1951). However, the relativelyclose relationship
.“between total gain: during tutoring and the proportion of transfer to

at the .oo1 leveél, but no significant effect of form (text vs. machine)

- and no gignificant interaction, was found. Mean diﬂ:‘erences in rate

were significant for all pairs of groups except YR and SR-1.

. Individual cumulative acquisition curves for all subjects who |
cqmpleted the training and post-tests are presented in Figure 3. The
. detailed picture concurs with the . averaged data given above. Both

initial reading vocabulary and rate of acquisition were markedly
greater for the older retardates than for the remammg groups. The
. younger retardates learnéd more slowly and the performance of the

. slow readers fell between tHose of the two retarded groups. Variability -
"in rate was relatively greater for the retarded than for the puhlic school "
'children o e -
Individual curves indicate a relatively constant rate of ac- o

quisition throughout the period of tutoring for all but the YR group.

" Two of the children in this group, whose IQ’s were 56 and 34, showed
a leaming pattern similar to that of the median slow readers ( and of -

normal children in later experiments). However, the remammg five,
 whose IQ’s were 56, 43, 43, 29, and 30, ceased to improve after an

initial period of apparently normal acquisition. Detailed recerds for -

“these children showed a stereotypéd performance during the terminal

period of no progress each child read the same sentences and made o -

the same errors repeateqly.

-+ An important ﬁnding in this expenment from the practical '

point of view was the apparent effectiveness of the programed tutoring

- technique for the teaching of sight-reading to many. children who

commonly have difficulty in begmmng reading. However, it clearly

R failed with a number of the more severely retarded children and the

- transfer to test situations, differing only slightly from the tutoring

- situation, was less than expected. Further research will be necessary;_
to- show. whether modiﬁcations of the technique or the conditions - -
" under which it is applied can extend the range of children with whom o

it is-effective or can increase the transfer of what is learned

+
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FIG. '3. New woriil read durih‘g tutoring: individudl cuﬁe:. Experiment vi1.
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o EXPERIMENT VI o |

. A'pilot study of three comprehension programs =~

‘. 'The primary purpose here was to try out three programs de-

- signed to teach comprehension of simple instructions, questions, and
‘declarative statements, These programs, interleaved with sight-reading
programs, were tested under several conditions ‘with children of a
wide range of intelligence and reading-readiness as indicated by tests




| grams was_compared with that of classroom teaching.

PN

T ’ : ’ h - . -

and teachers’ judgments. The eﬂ-‘ectiveness of the combmatlon of pro-

- The comprehension programs were constructed on the basis

, ’of a behavioral analysis of reading. comprehension. Readmg compre-
{ ‘;hension ‘behavior, or, for that matter, ‘comprehension of any verbal.
. stimulus material except poss1bly that designed to evoke .an emotional -
"response, has aq] comphance b] semantic or referential, and - c]
- logical or combinatorial. components. To demonstrate readmg compre-,
;. hension the child must be able to = a] obey printed instriictions and an- -
swer printed questlons 'b] relate printed words‘ and sentences to
: ob]ects and situations (or verbal and non-verbal representatlons of
; them) and ] produce-of identify conclusions drawn or extrapolated
§ - ~'from ' combinations ‘of printed sentences. The three comprehens1on o
| ‘programs developed for this experiment mcorporated only the firsttwo . -
. of thesec0mponents. ey S .
¥ . ... Each of these programs began W1th matenal that was- re-’
" V1ewed when necessary, by use of the Sightreading Program. This -
,slght-readmg was followed by further test and teaching steps which
- required’ comprehenslon. The Instruction Comprehenslon Program |
presented one-page units, each containing a picture with two or more
~ objects, a sentence describing the picture, and.a second instruction-
. sentence or question which could be responded to appropriately by :

pointing to one of the ob]ects. The Question Comprehension Program

~'material omitted insttuctions but included questions which could be
- answered on the basis of information in the picture. Answers were
- first given orally and then, after removal of a covering flap, by pointing -
to and reading the correct one of three printed answer$. The State-
e _ment Comprehension Program was similar except that correct answers
- could not be obtained from the accompanying 1llustration but only

from a statement that preceded the question. "

o The material taught by the tutoring procedure in this experi-v |
" ment consisted of six stories of nine or ten sentences tutored with the
- Sight-reading Program. Each story was followed by an equal number

of Instruction Comprehension Program units and ten Question or

“ Statement Comprehension Program units. Groups taught by classroom |
- procedures worked through the same material with the aid of a black-
...board. and workbooks, word-cards, etc., specially constructed for the

Two dlﬁ’ering rephcatlons of the experiment were carried out
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Vocabilary Test 1Q

, they had had no kindergarten experience dnd took part in the experi-
”-ment just prior to their entry into the first grade. Those in School H
- bhad completed one year of kindergarten.and had

 special pre-reading class rather than to the first g
teachers’ judgments and readiness tests (Binet I
~62-112). According to recommendations in the | |

- 'Pre-Reading Test, which was administered to all children in the ex- ot
- perimental groups aj the beginning of the experim

for reading jnstruction. Children were assigned randomly to the groups

” .

s

kS

¢

. In two schools i areas of low socio-economic level ini different cities

during an eight-week summer term, The'children in School T were _
" ' falrly representative of such a- school population (Pedbody Picture
,, | mean 101, Range 61-127). With few exceptions,

been assigned to a
adeon thebasisof - } =
Q mean 84, Range * | .
manual for the Ginn |

ent, npne was ready

y

" .. Table 9 . Deseription d*?_"egtpeﬁ'x;:eﬁt.al conditions ,

. Group * _____ Conditions

N .

S (Wﬂmmm'kl), :

T _SchoolT

Final A

' PiPr:  Two 15-minute pro-
SO gramed tutoring
 Pre » One 15-minute pro- -

SR ;. gramed tutoring
A - One 15ninute pro- -
" "~ - . gramed tutoring
: session and one
3o-minute class-
Y« PR ,.'Ol;¢3o-xiiinuteclus-
v ‘ SR toon_neulpn

'l‘ivbao-m!hutechw
room sessions
No tutoring or

= = 10

.

SchoolH |
Initial Fiual Initinl

7.7 10

7 3 10

7. 85 10

7 7 -

1

10

10

Between tutoring and classroomfessions the chlldreh were in
the charge of a trained teacher instructed to provide kindergarten ac-

tivities with the one exception that no printed words or letters were to

be presented. Violation of this rule occurred only in the case of moving

picture film titles.

T

- a'®
-

LA

b
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Lo No diﬂ’iculties were: encountered in administering the Com- *
prehension Programs, and, except for slight changes in the mechanics
-of presenting the material, no alterations have since been made in
", them, The children appeared tobe interested and for anumber ©of them -
- a change of behavior appeared to accompany or soon follow the intro-,
duction of the first Comprehension Program. Their ‘interest improved
_ their reading appeared somewhat less mechanical; and, in oné in-
“stance, a child himself identified the critical point by saying the
. equivalent of “Aha, now I know what you want me to dol” .

The quantitative results of the €xperiment, presented in Table

10, are of two kinds:. learning data obtained during teaching and tu-

%

L

Table ro Mean po

st-tést scores and gains

A toring sessions, and data obtained from pre- and post-tests. |

. . I . Group
& Measure* School PrPr Pr “PiCL  Cl  CiCl Control
~ Gates Gen'l ‘H: -~ 100 03 12 01 203 — -
Vocabulary T T 11— 10 = 06 o'
 Test Mean 11 03 11 .01 04 O
' GmaPre’ B o= == = =
 readinig Gain T 7 - 193 — 96 56
. Program H . 148 71 - 233 95 140 — -
" Vocabulary T 14 — 120 — 182 1
Test Gain Mean 132 71 202 95 158 .- 1
Coniprehemion H 18 5. 97 63 1 13 —~
T~ 124 - 1.7 - 16 13
(ro.muonly) 'Mean 121 . 57 - 103 6.3 o1 . 13
" TotalProgram  H. 616 156 92 110 110
Units* T 693 — 313  — 280
Read Mean 652 156 207 110 181
MeanRate ~ H - 150 49 112 44 22
(Units per - T 164 — 189 — 56
| s...m%" » Mean 156 49 137 44 36
' FinalN . H 8 .10 6 0 7 ‘=
Total 15 10 9 ° 12 7

. lntlﬂsexpeﬂmcntmzumunitsin tthixht-readin:Proanmweresinzle

vsentences.

oo For tutered students, detailed individual records of progress
through the program were available; classroom performance measures
are means based on the teachers’ reports of the portion of the program
(text) completed by the final session of teaching Rates for classroom

AR
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ey Rates (units peF session) are also higher for the PrPr groups but dif- T
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‘groups were computed on the assumption that the children ‘had been

Ppresenton 25 of the 30 teachingdays; for tutored children, rates were_

. 'based on the number of| sessions each child was present.. -
. .- The tutored groups consistently read moreé units of text than .
. the comparable classroom groups. Note that if teaching time is con-
~sidered (see Table.g), the differences must be larger than those shown

in Table 10. As might be expected, children tutored twice daily com- * -

pleied more units of program content than those tutered dnce daily. -

,

.. ferences in rate are not statistically significant. ‘Theré is a\marked
~ -and obviously significant difference.in the rates at which children'in - -
tutored and classroom groups progress through the program content. ~
‘The detail of this difference is fairly represented in Figure 4, which
- shows individual curves for the PrPr group (solid lines only) anda

PY R , o

~ O
.'F,' kY

| =men- CIC1 SUMMER

g

+  SESSIONS

: '8, 4. Individual curves for children tutored twice daily, with post-experiment follow-
- " up, and dtimated maximum, performance curve for the group taught twice
"daily in the clafsroom. Expeyiment vox, - e

-
" N
. 3
.
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| oonstructed mqan curve for the CIC] group at School T. It should be‘ .
- ‘mentioned that the latter represents a maximum rather than an aver-
~ age. No child in the classroom group read more than the curve indi- -
- cates; a few read less. Three children in the tutored group read less

‘han the classroom maximum: one somewhat more, -and three read

- more than four times as much material. It would-appear that the class-
.. 'Toom procedure enforced conformity to a norm, to the drsadvantage of

the faster learners. -

. A question arose concerning the performance of the slower
learners in the tutored group and it was decided to continue the tutor-
ing of the children in the.PrPr group until all of them had completed
" the. available material Beginning approximately one ‘month after

' school operied in the fall, tutoring was continued for six of the children,

. one session per day in- their homes. "The seventh child was excluded at
his parents’ requesﬂ:ecause of illness. The resulfs of this follow-up,

- shown as dotted lines in Figure 4, indicate that with continued tutor-

-ing the slower readers eventually attain rates comparable to those of

- the faster learners.. This outcome was encouraging, but further re- .’

: 'search is necessary for an adequate interpretation. The number of

'cases was very small and unfortunately the slowest reader was not in- |

cluded. Further, at least three conditions changed between the experi-
- ment proper and the follow-up: the number of daily sessions, the
_ environment in which tutoring occurred, and the nature of the con-
current classroom instruction.

_ Interpretation is further cornplicated by discrepancies between |
performance during tutoring and on subsequent tests—the correlation' |

- is far from perfect. Vocabulary and comprehension scores on post-
. tests are considerably below what would be expected if the children

- had retained all of the learning they had demonstrated in the tutoring’

and classroom sessions; only in the case of the Comprehension Test is
there much consistency between test scores and the amount .of ma-
- terial covered during teaching sessions.

o Gains on the general vocabulary. test are small and inter- '_ i
. group differences are negligible. This is to be expected from admin-

istration of a wideerange test at this stage after relatively limited train-
ing by the sight-reading method. This test was included only as a

S

, to_catch the occasional six-year-old with a large reading
* vocabulary. So far none have been caught. Gains on tests of reading
readiness and vocabulary included in the program were largest for the.
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S T . group taught in alternate sessions by the progranieq titoring and class-
ot -& < . - room procedures. These results agree with those of Experiment vin- |
R “favoring a combination of Programed Tutoring and classroom teich- , * §
o R e _ing. Together with evidence obtained ‘in other experiments of this., -
AR -+~ «series, the results alsp suggest, that teaching a child to read provides
S S R excellent training in the skills required by reading-readiness tests. Al }
ST - though differenceés are not statistically significant, the high scores ob-- . [
EREE S R tained on the Comprehension Test by the PrPr groups confirmed a © -
EETIN BN o A o favorable ‘impression of the effectiveness of the Cdr}qpr_ehens‘ionﬁ
o YT  Programs. R £ - L

W

Ce g

... Tryout of a word analysis program’ -

~ In the expgriments teported so far, which were brief and in-
ST o - volved tutoring at only the earliest stages of reading, sight-reading
4 . % %~ methods were found to be satisfactory. However, since these methods
% . maynot be the most efficient for building large reading vocabuilaries
" 4§ . . inEnglish and since,'in any case, there is a strong public prejudice
§ - . sagainft their exclusive use, word analysis or phonics programs were
.4 .- . _ developed.The purpose of Experiment 1x was to try out a first program
- R 77T 7 of this kind and, in accord with previous practice, it was tested under - .
SRR R ~ several conditions. . R _
- '~ - . Inpreparing for the development of this program the work of
¢~ % " linguists and educators was examined to obtain information concern-
B -~ ing the grapheme-phoneme correspondence rules for the English Lan-
4 . guage and their utility. A superficial search uncovered nearly three
‘% . hundred rules. All of these may be necessary to ensure proper pro-
a - nunciation (and spelling) of English words in print, but even these are
S *. " not sufficient. In any case, proper pronunciation is not the primary
e DT - object of using grapheme-phoneme correspondences in the teaching
8 . 4  of reading. Given printed or written words, preferably in context, the
. beginning reader learns implicitly or explicitly to use some of the rules
- and produce sounds similar enough to the spoken forms that they can
' berecognized. It is assumed, of coutse, that the necessary words are in
. 'his oral or aural vocabulary. For this purpose, some rules are more
useful than others, Especially when supplemented by context, a small
.+ number of rules is sufficient to identify & relatively large proportion of
3 ~ * Englishwords. o o

v
“ﬁv
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x . ﬁce of ) and -
- terminal positions and five vowels; short sourid only, in CVC trigrams.
- Theoperational program began with a tést step in which a presumably -

-, «exemplified the component grapheme-phoneme correspondences re-

1 ..cedure and then proceeded to the next problem. The unsolved prob-

'y "'_,Prograized."tutbring_ ELLSON, et al. . ;-
= e R

7

. . : . . B . ¢ . ¢
C) . i B P . L . . . T v o P
. . . . .

" i

.. It is desirable for teaching to order the grapheme-phoneme: i
~~.." correspondence rules in terms of their utility and regularity. A useful -, S TR
-4 bibliography on. this topic assembled by Carrol (1963) mcl'udes“'thq;;_g..._-'. AP S
' ~work of Clymer (1963 ), who has ‘done the most systematic work on’- :
utility, and other references (Hanna & Jacks,’1962; Venezky, 1962)." - DR
The latter indicates that similar’ but more extensive investigations T |
. utilizing computers are under way, but this work is not yet complete. R
", The Word Analysis Program, like most phonics-oriented reading texts,
. was.based oni an drbitrary selection. of rules influenced by a -general
-+ knowledge of their utility, - °. ... .
©o % 'The program was designed to induce the discovery and prac- .
rules for pronunciation of eight -consopants in initial and

>

-

e

.~ new word Was presented as a problem that could be solved by correct, !
... prohunciation. Success was Teinforced and followed by presentation, '
" of the next problem word. F ailure ‘é_vas followed by cumulative .Pres,éﬁf
" ‘tation’ of ‘additional information in thié form of other words which .
- ,quired to solve the problem, i.e., to read the problem word. These words .

_ were already kniown or were taught or reviewed by a form of the Paired

E

. Associates Program. Successive increnients of information were alter-

-3 -“nated with further test steps--After continued failure, the tutor required
. the child to read the word by means of a forced multiple choice pro-

- lem was presented again later. This portion of the program was sys-
- tematically supplemented by the sight-reading of rhymes, jingles, etc.,
- containing words that included components of the problem words.
-~ The operational program just described exemplifies a tech-
- nique called brightening or reverse fading. It is the inverse of the now
. common programing procedure, fading, in which a stimulus definitely
- adequate to evoke the required response is presented and then gradu-
- ally diminished until only a previously inadequate stimulus, e.g., the
~ problem, remains. Brightening, on the other hand, begins with a pre-
. . sumably inadequate stimulus, the test or problem, and adds incfements
- of stimulation or information until the appropriate response occurs.
" Ina sense,.all program branches and branched programs are examples
of brightening: they begin with a test, ideally add only such increments
- of information as are necessary, and terminate when the learner dis-

» .
b

.
L .
. .-
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. . covers the correct’ tesponse, .The stimulus-response paradigm for

-

on

. ‘brightening, it mdy be noted, is an abstract description of the =
ty being. recommended for classroom -

w

-

“discovery miethod” curren
‘teaching, . .. =

..
. %,

& :

. . The generajfconditji'!ons. of the exPenment andthe population ;
of children were sjmilar to those of Experiment var. Two greups of

children were"assigned randomly and tutored in two 15-minute ses-

sions daily for six'weeks. As the experiment was planned, treatments
‘of the two groups differed in the sequence of program presentation.
The first segsion each day in Group A was devoted to Sight-reading and - "

-~ Compreherision Programs as in Group Pr of Experiment vi; in the
-second session the Word Analysis Program was presented. In Group B,

'_ | tﬁtoreﬁ: twice daily, sections of the Word Analysis Program each fol-
- lowed the completion of a g- or 10-sentence story taught with the
 Sight-reading Program and its associated Comprehension programs.

- ks . As aformal comparison of two procedures Experiment 1x was _
.~ afailure, although in other respects it was.oné of the most valuable in
 the series. After relatively-few tutoring sessions it became apparent -
that most of the children were not prepared for the Word Analysis

Program and that the experiment was too short to include both prep-
aration and sufficient time on the program to evaluate it. The reaction

~ of-many children was generally negative and in some cases hostility - -
~ began-to develop and generalize to other programs. For these reasons,

- the original plan was abandoned and it was decided to take advantage
 of the availability of the children to test informally a number of varia-

tions in the tutoring procedures of the Sight-reading and Word Analy-

sisPrograms.

.- also made in the Sight-reading Program. One, of some importance,

learned. The original program repeatedly presented every sentence in

had the effect of further reducing repetition of material already

~ ag-or 10-sentence story until all were read corréctly in succession; the

the last remaining sentence in a story was read’ correctly, after which

revised program omitted sentences once they were read correctly until -

* all sentences were re-presented. This procedure was repeated until all

v . ’ ’ <

.

B el

. Afewof the ‘faster readers.were continued on the Word Analy-
 sis Program without difficulty. The quantitative results indicate that -
. the program does teach, With minor changes the program was retained

for use in later experiments, but, largely because of the reaction of the _
 children, an eritirely new program is being constructed. Changes were

!
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4 . sentences were read correctly and consecutively in a single re- o
b+ .. % presentation. o A L
RO R - This procedure imposes very strict conditions for progress .
- .. @ through a book or content program. It is, in effect, a criterion of per- T
c/le o3 fection—the child must read nine or ten sentences copsecutiyely with- |
01 out error. The program provided for one excéption: when a single error |

s 1 ".Wasrep_eateda(preciselys'péciﬁed)‘number9ftim§s,,the programwas .

A - 3 continued as though thé. ervor had not occurred, Such exceptions,
{ - labelled with obvious implications as “blocks,” were very rare and in -~

, . every case the blocks disappeared later without special treatment. This
 criterion may seem excessively strict, especially later when its effect is
- to require errorless reading of 10 fo 12 pages, but after careful observa-

4+ A preliminary field test of program tutoring - - = e
'y . as a supplement to classroom teaching . AR

. Upto this point actual reading curricula have not determined -

~ - the specific content. of the tutoring programs used in these experi-

_ - ,ments..In some cases, the tutored children werd not in school or not

4. . being taught to read; in others, the tutoring content programs were =

“ 1 7 .independent of the concurrent school curriculum; and, in still other ' -

.. «cases (specifically Experiments 1v, vV, and vm), the classroom was  © .

~ organized as a part of the experiment and the classroom teacher taught -

. material assembled primarily for tutoring purposes. However, in Ex- g

4 . periment x the program content, except for word analysis, was deter- B

§  mined by the reading curriculum of the school system in which the -
. experiment was done. The operations of the Sight-reading and Com-

F v at

{  tionofits effects no reasons have been found to change it. R SR

prehension Programs were

applied to the content program defined by

“ _ the Pre-primers, Primer,
Series (D. H. Russell et al., 1g61). ~

during the first semester of -the first grade.

were repeating the first grade. The experimen

.
PR : L)

and First Reader of the Ginn Basic Reader
~* The experiment compared the performance of two groups

measured primarily by. published tests designed for use with the basic
. readers. All of the children had had kindergarten experience. None -

39; 34 remained through the post-tests given at the end of the semester.
. The control group, selected from four other classes in the same school,

Their performance was .

tal group was a class of




LTS -
-

READING RESEARCH QUARTERLY - Fall 5gs

.
Al

~

~ contained 34 children post-matched individyally on the reading score ' }-
of the Metropolitan Readiness Test. (given by the teachérs at the begin-* |
T + . ningof the semester). In post’matching, control subjects were selected °
. -i7o frpm-a pool.of children- who had been given the necessary pre- and
' post-tests to match the experimental subjects remaining whén the ex-
periment ended. In thie control classrooms no changes were introduced
in customary teaching procedures except to tell the teachers involved
.. about: the experiment, that the reading performance of.their pupils
"~ would:be compared with that of the éxperimental group at the end of
_the semester, and to provide them with alternative forms of the post-
" tests to be used for practioe with the kinds of items included. Condi-
'+ tions in the experimental group classroom were as similar as possible
. .. -to-those in the control group except that during the morning hours
v .. -»" each child was taken out of the classroom for two 1 5-minute tutoring
" A7 sessions per day. ‘The two sessions were separated by at least one hour
- and were so scheduled thatthey ordinarily occurred at times when the
- cliild would have been working individually on reading. Thus, the tu-
toring supplemented, rather than replaced the teacher’s instruction in .
- reading, Since eight to ten children were out at one time, the number
- of children remaining in the classroom was approximately the same
 as in the contro] classrogms which had smaller enrollments. ‘Tutoring
- was continued for 12 weeks, preceded and followed by testing periods. . § = .
'~ Since this experiment was considered to be a field“test in | 7
- which administrative questions were important, it should be mentioned
. thatthe tutors were housewives, most with children fn school, recruited
through an announcement in the PTA newsletter at the beginning of
~ theyear, and paid at the rate of $1.50 an hour. All had completed high
school, some had college work, but:none was a trained teacher. Sev- R
eral were sufficiently interested by their tutoring experience that they
areplanning to become teachers. -+ . o
. The tutors were given approximately 12 hours of training in
- addhion to supervision of their work the experiment began, A
- Tutor's Guide was provided which described the general pattern and
rules followed in all programs, the nature of each program, and de-
tatled procedures for each step in tutoring and for recording. Testing
.. Pprocedures and the Sight-reading Program were taught by means of
"\ reading, lectures, demonstrations, and practice on other tutors in two
. . threehour meetings before the experiment began. The Comprehension .
"~ and Word Analysis programs were taught in two subsequent three-

-
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| hour sessions. This training seemed to be sufﬁclent when. supple-
" mented by careful  supervision, although sorne difficulty was en-
' countered with recording procedures which were more detailed than .

‘would normally be required for tutoring alone. It is the investigators’ B

R 'Vimpression that conscientious adults with mare limited, educational

(s ing necessary for research purposes was omitted.

‘ e B B 7" During\a three-week period between thelast tutoring sessiqn
o . and the end of the semester-the followmg tests were administered to
SR R boih groups: q] the Ginn Pre-primer and Primer Achievement Tests,

administered by ‘the teachers in their own classrooms to groups of eight

to ten children, b] the same tests administered individually by the
tutors, and ¢ a speclally constructad Word Recall Test. This latter

~ test, administered individually, was similar to the Word Recognition
- sub-test of the Ginn Test, but requu:ed oral sight-reading rather than -
‘multiple, choice responses. A comparison of the performance of the

: experimental and control groups on these tests and on the reading
y . readimzs test used for matchmg is shown 1n Table IT. The Total Ginn

.f -, t T

'-j . ) ; le:1i - Comparison of groups on the matchmg vanables and
3. R, 0v 7 reading achievement test scores
A T .gr} 1 : I = " - : 5
ST . o : o “Mean Scores ~ I
? AR ] L Measures - Experimental  Control t * p
.~ § . & Metropolitan Readiness . 485 L
> 4. . 7 Test,Reading Score ' S L
& 7 (Matching Variable) T .
' .. TotalGinnScore ~ .~ 1684 1514 222 <05
Total Word _Analysil . dAS 385 232 <05
: ' WordRecallScore ~ 132 - 106 406 = <0l _‘ |

Score is the sum of the scores on the individual and group admmistra-

3 ..  ton of the Pre-primer and Primer tests; the Total Word Analysis

E o ‘@ - Score is the sum of the sceres on the two administrations of the Initial
L - Consonant and Rhyming sub-test scores on the Ginn Primer Test; and
- ~ the Word Recall Score is based on a single administration of the Word

- Recall Test,\vyh?h included 15 words selected randomly from the Ginn
Primer vocabulary, excluding words on the Word Recognition sub-test. -
In all three measures of reading. performance scores are signiﬁcantly

higher for the exper]mental group

- background—or even children—could-be trained as tutors if the record- . RO
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T .' Score dlstnbutlons for the expenmental and contrpl groups”
o are shown in Figure 5. It is evident that the tutoring was effective with
Lo the slower readers. This fact was recogmzed by the teacher of the

QA.‘ TOTAL GINN TEST SCORES
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- .

- experimental group who reported shortly before the tests were admin-f
~istered that in the same class without tutoring she would have expected -

about ten failures; instead, there were four and their performance was -

+- more nearly satisfactory than ordinarily would have been expected.
* This description is almost perfectly reflected in Figure 6 which shows

. . L
I L4 )

40 . 50 e
EXPERIMENTAL

g .

R v — L4 . ‘i e 4“ — ,.,,', - . ﬁ |
0 100 - 2 - 3 40 50 60
R - o _CONTROL
/ ‘ " PROGRAM SECTIONS C;_OM_PLETED» IN CLASSROOM _
" w6, 6, Reading progress of experimental and control group chil--
. dren in their respective classrooms at the end of the se- -
mester ag reported by their teachers. Experiment x.

the progress made inf-readirig in the classrooms by both groups as re-
. ported by the teachers at the end of the semester for children in the
- experimental and control groups. o o L
‘ ‘There is some indication in Figure 5 that the performance of
faster readers was also improved by the tutoring but, unfortunately, -
neither the Ginn Tests nor the Word Recall Test was adequate to dis--

' criminate at the uppei end of the distribution. In all three measures

the scores were massed near the ‘maximum possible score.. :
~ Experithent x also provided additional information concern-
- ing the effectiveness of the Word Analysis Program. Table 12 shows
the proportion of problem words correctly identified by word analysis’
techniques by ten children who completed five or more sections of this
- program before the end of the semester. Although few children reacted
~ favorably to this program, it is apparently an effective teaching device.
-~ The data presented so far suggest strongly that programed

- tutgring is an effective supplement to classroom teaching, but this con- -
.+ clusion may be questioned since teacher variability was not properly

4
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DR DR . . . SESSIONS - AT
S S IS L e. 7.3. Same data showincpromaftetcomplc- - G e
AR U ‘, tionofl’romm Section 6. Etperlmentx. o SRR
| R R vidual leaming curves for the ten childreninthe experimental group . .
_ . - ¥ whodiffered most from each other in the amount of programed ma- - - 5
" <y terfal completed during the semester. Units on the ordinate_are arbi-_ IR R
.. - §  tarily specified sections in the programed sequence; units on the
.~ §  -abscissa ate tutoring sessions at which a child was present. The pro- . .
| 4 .. gramed sequerice begins with ten ‘words taught with the Paired Asso- ' -
.} ' ciates Program, followed, with some variation, by.a seriesof cycles, .- ¥ -
. § each beginning withaten-unit section of the Sight-reading'Program - T | SRR ,_
o X o followed by three sections of Comprehension Programs, and, begin- . - . - . F '
1 _ning with the second cycle, by one section of the ‘Word Analysis Pro- .- .}
ST gram DetaﬂsofthesequencearegivenmAppendix ‘ S
UV Ofapecialinterestistheuniformityinthepattemofthe
: ‘o curves for most of the children, indicating that, complex as:the overall
" - ‘process of learning to read imay be, it is highly determined—when the . ‘ ,
. conditions of learning are controlled in detail the learning behavior - ..

18 controlled in almcst equal detail. This fact holds promise for future . L
teaching research it suggests that a microscopic study of the learning DR

Aruitoxt provided by Eic
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« - process in a’teaching situation (which programed instruction tech-
. niques make possible) can make significant pontfil;htions to the tech-
.. nology of teaching. PR R
© . " Thedata represented in f‘igure' 7A may be used for this pur-
. pose. Although the pattern is similar for all children, there are varia-
_ tions in-overall rate—some of the children learn far more slowly than -
- others: One might wish to attribute these differences to pre-experimen- -
- . talfactors beyond the experimenter’s conitrol, but there is evidence that.
some of the variation in performance can be attributed to the experi-
mental conditions. The largest differences between the children’s rate
of progress develop in the second section of the Sight-reading Program, -
Section 6 (see Appendix 1). Examination of the content program and

" consultation with tutors suggested that some children had difficulty in

-+ completing the section bécause of a change in the length of the unit
~ (for a definition of 4 unit, see Appendix 1). At the beginning of Section .

6 the units sharply increase in size from two short lines to seven or. |
~ eight longer lines—a unit here beir g the amount of material on a page .

* in the first two Ginn Pre-primers respectively. The difficulty, however,

_ in reading the third Pre-primer or
Pr}ram iﬁ which units areevenlarger. . =

cannot be attributed solely to the size of the unit since it does not occur . |
later sections of the Sightreading - ;.

3

Y 3

.~ When the large individual differences associated with Section
- 6 are excluded, as"in Figure 7B,.the uniformity of pattern becomes |
- “éVen more apparent, bit small individual differences still remain. |
» These are associated almost entirely with Program Sections 11, 12, 17,

18, 22, 28, and 33. Of these, Section 11 is the beginning of the Word

-' further attention. . o AL ,
’ - Figure 8 compares the progress of all ‘children in the experi-
- sessions. Classroom progress was determined from teachers’ reports of -

book and page completed by each classioom reading group; compara-
ble data for tutoring progress was obtained from records of the investi-

. ‘Analysis Program, Section 18 is the beginning of the Story Compre-
A - hension Program, and the remainder are sections of the Sight-reading
= Program, On the assumption that any teaching procedure is defective -

4

it makes' progress difficult for some children, these sections need

mental group in their classroom readirig groups and in their tutoring

gators. Atthe end of the semester the slower readers had read as much

‘material in the tutoring sessions as in their respective classroom read-
- ing groups; the faster readers had covered less in tutoring sessions -




thanv'in their classroom reading"groups. Is thisdiscrepancygoodor
. bad? Is the classroom progress based on superficial coverage? Is the
- tutoring holding children back unnecessarily? Answers to-these ‘and; -

- similar questions are complex, but they can be obtained with further
empirical research |

-

v

3

“

® 0dep ¢ w0

g

o . 1o 20 30 40 0 6
PROGRAM SECTIONS COMPLETED IN CLASSROOM

6. 8. Compfarison of progress in reading in the classroom and in
‘ tutorln; leuiom. Experimentx.

-

Summary of expenments

* Experiment 1;showed relatively rapld acquisition ofa reading
vocabulary by retarded children taught with a simple paired associ--
ates program. . A

i Experiment o showed that retarded children, using a sit@e
tutoring program, could teach reading vocabulary effectively.

‘Experiment nr indicated practical effectiveness of a sight-v
reading program that taught reading vocabulary in a sentence context
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~ for tutoring.slow readers a
- evidence of a “therapeutic effect” was obtained. - -+~ .
-~ Experiment wv indicated that programed tutoring in combina-’
~.+ . tion with standard classroom teaching was more effective than class-
- -room teaching alone, and probably more effective than programed tu-

- . toring alone. R ,

and rétardﬂedl-aﬁd-;nonnai,c'hﬂdren. First

- * alternation of programed tutoring and classroom teaching was more
" . effective than less frequent alterpation. - . - ' -
. Experiment v1, using a paired-associates program, showed an

Inverse linear relationship between proportion of reinforcement and

. i *  rate of acquisition of reading vocahulary, indicating that the occur-

| rence of errors is not necessarily undesirable.

féadlng'p:ogram for teaching reading vocabulary to older retardates,

retardates. -

" school population of tutoring programs requiring reading comprehen-

‘ sjon. Evidence was obtained that transfer to test situation from tutor-
-~ ing or classroom teaching was small, but that it was greater in the
~ ° . case'of a combination of the two techniques. ‘Evidence suggested that

~ those of faster learners, -

~ indicated defects needing revision. . -~ . -
S Experiment x was a field test of a composite sight-reading,
- Comprehénsion, and word-analysis program that indicated its effective-

SRR S | - mess as a supplement to classroom teaching. Evidence was obtained ° -

~ for importance of details of the teaching process in determining the
~ child's rate of learning a complex skill, namely, reading. -
N e .+ 'These conclutions are based on exam'nation of individual’
o | ' performance records, on statistical analyses of the resuits of single -
~ experiments, and on experience broadened by the process of trial and
" error in the series of experiments as a whole. In most instances, the
- conclusions clearly follow from hard data; in some, the experimenters

.

8 -

< N

e

- ~/Expetiment vit demonstrated éﬁ'eétiveheés“ ofa revi‘ééﬂ,sight- | |
'Experlment. vir showed prac'tiéhl eﬁécuvé;less “for ;'publ‘ié-

~with continued tutoring slower readers attain rates comparable to -

-+ Experiment 1x was a tryout of a w?\rd anal_ysis program that -

 Experiment v indicated that frequent (approximately dally) |

A - slow readers, and-some young retardates beginning reading instruc- -
"~ . tion. Failure or very limited success was attained with other young =




| -:,}_the technique of programed tutoring. This ranges from specific bits of
‘know-how to more general information which may have application
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simply 'réport hnpfessioné or opinions that have been s&ghgthened or -

weakened by what has been observed, in which case reservations are
indicated. The doubtful conclusions are often of greatest interest, and

" it is these ‘that‘ pose questions to be answered by further research.

Conclusions supported by statistical evidence include the ob-

classroom +eaching alone; and, almost certainly, although the evi-

 dence is less clear, more effective than. programed tutoring alone. In

ccombining the two techniques there is an optimum frequency of alter-

vioué one that programed tutoring does teach. Combinations of pro- -
" gramed " tutoring with classroom .teaching: are more effective than

’j:'_ 4 f,n_a‘tion which, at the moment; is believed to be .near once daily. m
~ addition to teaching, there can be a “therapeutic” effect—programed
tutoring reinstates effects of earlier learning or exposure to earlier

teaching that are not otherwise apparent in the behavior of the chil-

dren involved. In the programed ‘tutoring situation children 'demon- |
. . strate abilities that they do not show in the classroom. There is some
~ evidence, limited to a few cases, that the favorable effects can extend

to attitudes and behavior outside the classroom. | - -
Th e large ‘and'significant differences in the mean rates

~  dt which children of different chronological ages, educational history,
- and other characteristics learn to read with programed tutoring. There
are also individual differences, to the extent that there is overlap be-
- tween the fastest and slowest groups tutored, but these differences are
larger at the beginning of tutoring than later. There is some evidence

that after an initial period of varying length in which individual dif.

- ferences are prominent, most children come to learn at about the same
rate as the faster learners. With the exception of a few severely re-
tarded children (2-3 per cent of a sample heavily weighted with -
retarded children); there have been no failures. With these exceptions,

~ the more than 400 children-tutored have learned to sight-read and,
* when this was required by the program, demonstrated comprehension |

of what they had read. The case is not yet complete, but there is reason

‘to douibt the currently conimon belief that many children fail to read
for physical reasons, and to suspect that many of these failures cah
. beattributed to conditions necessarily or unnecessarily associated with
group teaching in the classroom or with pre-school environment.

Much has been learned, mostly through trial and error, about

‘(
\\

i

*
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.to the teachmg of readmg by any method The programs described in

- this paper can be presented and. recorded’ satisfactorily after about 12

hours of training by tutors with a high school education. Surprisingly,
it was found that changing tutors, which was done for all children -~~~ }

dunng the eighth week in Expenment X, had no apparent effect either

on the ‘performance of the children or their reaction to the tutoring

situation. It'was known that tutors and details of their tutoring tech-
- niques differ—their behavror is not fully controlled by the programs—
but so far no. s1gmﬁcant effects of these differences have: been de-

tected. The optimal duration of tutoring sessions appears to be fifteen
~ minutes. Children’s attention can be maintained for is interval, and .

it ‘permits scheduling three sessions per hour, allowing free time for
necessary ‘bookkeeping aihd. miscellanéous interruptions.

The form and sequence of programs have undergone progres- '

sive changes which have usually occurred between, but sometimes

/ ‘within, experiments. This evolution will almost certainly continue,

-

g

- although the overall program appears to be satisfactory from a prac-
. tical point of view (at least until the next experiment). Modifications
~ introduced so far were remedres for rather obvious defects, but it seems

. likely that later changes in programs w111 require more refined justi-

ﬁcatlon.

. Looiung back over the series of expenments, ‘many of the

changes appear trends, some of which may continue. P1ctures, whlch
" were important components of the first program, are d1sappea.rmg or
- functioning: with a few exceptions only as incidental [lustrations or
- entertainment breaks that provide time for recording between tutoring

~ units. They may be necessary in classroom instruction where catching

.- and maintaining the attention of children is critical, but this does not
~ seem to be a serious problem in programed tutoring, Here pictures are

more likely to distract or to provide cues for memorization, which pro- .
~ duces the appearance, but not the reality of reading. Pictures no doéubt -

have a useful function. However except in comprehension programs,

effective means of using them in programed tutoring have not yet been

developed ‘Another obvious trend is the progressive reduction of repe-

~ tition. Expenmen;'gver provided objective support. for this kind of”

change, which had“een intréduced in earlier studies on the basis of
“more intuitive evidence. The reduction of repetition has been accom-

» o
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plished by a greater use of test steps in which success is followed by
presentation of new matenal or of a new problem. It mlght seem that -
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this change w uld ehmmate the review of already learned matenal |
bt tﬂis is not quite the case. Review of old material occurs, but chiefly

= ___in new contextsl\\Another trend is the increased use of context. For

. example, the Slght eadmg Program which teaches words in the con-

.. text of sentences is argely replacing the Paired Associates ‘Program.
A similar change is bemg mtroduced m the new “Word Analysrs’
‘ Program .

. Not only the §orm but the sequence of programs is under-
, -gomg change. Sight-reading appears to be a satlsfactory introduction.
to reading without prior\preparation. The Paired Associates Program
- is now used, if at all, onl when it is desnable to teach a small special
~ vocabulary qulckly Since slght-readmg clearly benefits from compre-
~ hension, the Comprehensron Programs are moving forward in the se-
-quence. Word Analysis, on'the other hand, seems to benefit from

N _preparatlon in both srght-readmg and comprehension, so that in the -
~ next experiment the Word Analysrs Program w:]l appear later in the _

sequence. .

~°7 }/ Assuming that Programed Tutoring is a techmque that can
- improve the teaching of elementary reading, how can it be most ef-

- fectively used for this purpose? The answer to-this question involves

‘administrative and economic as well as pedagogical considerations. In -

' this regard, the term “tutoring” immedi ely raises the question of

S practlcahty, following the natural assumption that tutoring is an art

* requiring a high degree of training. No one doubts that skilled teachers
tutoring one child at a time could improve on the results obtained by
- group teaching in the classroom. The problem arises because enough
,teachers with adequate training are not available for individual tutor-
ing even if it were economically feasible to use them in this way.\As
Bertrand Russell (1926, p. 15) stated forty years ago: “However excel-
lent might be the results of such a system, no man with a modern out-
"'look would give it serious consideration because it is arithmetically
 impossible for every child to absorb the whole time of an adult tutor.

‘ ‘; - 'The system is therefore one which can only ‘be employed by a privi-
~ leged caste; in a just world, its existence would" be impossible.” As

tutoring is traditionally viewed, it is, as Russell indicates, impractical
for general use, but the use of Programed Thutoring, which mcorporates "
some of the advantages of the tutoring system,.is not similarly pre-
"~ “cluded by either the economics or the arithmetic of the teacher short-

age. In the form of Programed Tutormg, effectrve mdlvidual teachmg

v -
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' can be done eﬂimently by persons with trammg far short of that re-
quired of professional teachers, and very likely by some whose educa-

. tional level does not equip them today for other jobs.

In its pr?s‘ent form Programed Tutoring seems to functlon

 bestasa supplement to classroom teaching. It needs modification if it

. i8 to be used effectively with severely retarded children. It is not yet .

- certain whether the technique will be as useful with children who

“learn to read without difficulty in the public school classrooms as it is -

B  with those who do not. It is expected—in fact, in a few cases it has been

- found—that Programed Tutoring is useful in- meeting the “drop-in”
~ problem, the- increasingly serious problem of children who change
* schools fréquently and often do not bring with them adequate records
- of their previous classroom progress. Such children benefit espemally-

from indiyidual teachmg It is possible that Programed Tutoring may

B be adapte)sl for remedial work with older children or for teaching spe- ,
. cial groups such as the deaf. These and similar questions concerning .

the best use of Programed Tutoring will requize further research. =
- The comments so far in this section have emphasized prac-
tical aspects of Programed Tutoring which are relevant,to the first of

B :the two goals; namely, the development of a practicaltechnique that
... can improve the teaching of elementary reading, Although the tech-
nique and the knowledge of how to use it can certainly be nnproved
‘thls first goal has been achieved. | .

" The second aim of this research was to develop an adequate

,,,mstrument for research in problems of teachmg A number of writers

. 'have suggested that whether or not programed instruction techmques |

'prove to be practical for routine teaching purposes, their potential con-
- tribution to educational research and to the development of.a science
_‘of teaching is very great. For example Stolurow statés:

The main staying quality of programed inst:ruction that wi]l be

- .récognized more and more is - its capability of controlling ‘conditions.

- which heretofore it was not possible to control. With programed instruc-
tion and machines, it is possible t6 be quite explfcit about either a method

~ or.ateaching sequence. Added to this advantage is that of reproducibility
of the conditions. They make it possible to study teaching itself in a -

"~ way that we could not do in the past. Involved is, the possibility of doing
research on methods independently-of the teacher’s. personality; later on

" we can study the methods when combined with diffetent personalities to

determine. what happens to their effectiveness. While there has been - °
considerable interest in this problem in the past up to now, the capabil- .

-
v
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that we will see studies of how these two sets of variables interact with

o épntribti‘te to a theory of teaching. As a research laboratory, the teaching
- machine has the potentiality of providing the' necessary controls for
. studying variables of teaching strategies, and so'I predict that wé will

, f ":’.: liable and valid data to support them. (1962,°p. 251)

so far been more concerned with making it work and learning how

~to use it for practical purposes than in using it as a tool for research

on broader questions. But the ‘postponement’ can be justified.. Pro-

- gramed instruction can be a usefuil research tool in the field of teach-
- -ing only to the extent that it is developed as a full scale and effective"

.

- tions unanswered and more extended i vestigations incorporating

~ porarily in working schools or even laboratory scheols, It.is-for this

- siderations and postponed more scientific'questions. |
T A-__turnjn_g‘,point_ has now been r@a;ched."The--cdncemﬁwim im-
y . proving Programed Tutoring as'a teaching device remains, but, its

. related to teaching, For this purpose, as Stolurow and others have sug-
1 gested, it is well suited. Its most valuable characteristics as a reséarch
§  instrument are two: it Provides control and reproducibility of the con-
- ditions under which teaching is done; and it provides detajled and

-

-the precision of both of thé:sev'charét:teristics, the evidence being the

. close correlation between corditions; defined by the programs; and de-

* gramed Tutoring is a microscope that can be focused on the teaching
" » process, and its use, which can be justified on more immediate utili-

o ] . ity for studying it did not exist, Since it does néw exist, the prediction is
one another. This will make a science of teaching a genuine possibility.
L This leads to the next prediction that the teaching machine will

 see one or more theokies of teaching emerge in the Hear future withre-

. The authors of this papér égree 'stro‘r-lgly, with’Sto.lurow:’s pomt .
- -of view, although very little of his prophecy has yet come true. Pro-
gramed instruction is new, and its practitioners and researchers have

teaching device. Laboratory miniatures must leave many real ques-
techniques that do not teach will be accepted only reluctantly and tem:

]  reason that tllis,;jeseal'rch, aimed at developing Programed Tutoring as
| .. &research, instrament, has'for five years emphasized pifictical cofi-

1 . present value for ‘this purpose is sufficiently clear that attention can.
4 - -be‘turned to its use as a technique for investigating other questions

- sensitive measures of the results. Experimenit x gave an indication of

. tailed measures of learning for individual children. In effect, Pro-

DR ~ tarian grounds, can convert the classroom to -an instrumental lab- -
. .- oratory.: [ PR S
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R DU aPEENDIXT - DR
. S Summary of opf’mtwnal Pfogm‘ms -

S e U .* - Certain termns with special meanmgs relevant to Programed
S T_jtonngareﬂeﬁnedbelow - S LT

e o o . l -

: Umt a se'ltence or sequence of sentences to which one cycle of an
S operational program -(Paired Associates, Slght-readmg or Comprehen-

, i T _.j -sion) is applied. In Experiment .X units in-the ‘Sight-readia
oo T se o incredsed in size from approximately-twd lines in the ﬁrst
SR SR apage of s1x to eight hnesmthe Primer.. .

uépMen to

‘ S e e ) Sectzon -a set of erght to twelve units wh‘rch the’ leamer must read ) | -
Yoo 1;_..:.,. consecutlvely wrthout error before proceedmg to the next one. & .

Program Sectzon

SN only one sectlon of other programs.

e

E3

0 " “a division referred fo in the text and this appendix
L whlch includes several consecutive sections of srght-readmg material but

A

R LS Reznforéement

In Expenments I to vir; reinforcement was a bnef

ey ﬂash of light. The learner was told that the light indicated he had read o

L .‘a«wprd or other unit c0rrebtly After Experiment vi, reinforcement: took
the form of verbal approval such as “Good,” “That’s nght éc. - g

Required rcs'quzres’r a term nnplymg that the tutor contlnues prompt-

'l\

R ] choice. - 47 Lo

L .
DL A

Matenals consist of a deck of ten to sq:teen 3 >< 5 cards on
each of which i isprinted one word. . - ;

-“The followmg procedure is repeated for -each word wrth the

deckhemg shuﬂiedbetween sectlons. - T L SRS N

Step I: The tutor shows the word and asks the learner to read it.
. i i he reads it correctly, the tutor reinforces and proceeds to the next -
= word 1t he does not read it correc‘tly, the tutor proceeds to Step 2.

T - Step 2: The twtor shows the word reads it aloud and requlres the
' leamér to repedt it, then proceeds to Step 3. -

Step 3: The ‘tutor removes the word card for approxunately one
o second then re-presents it and askq the learner to read the word. If
A the learner reads it correctly,, the tutor reinforces and proceeds to. the
CE next word Step 1. If he does not read it correctly, the tutor reads it |

- 'Ing within"limits as prescnbed by the detailed program until the learner © * |
- behaves in the speclﬁed way, e.g.; makes a cholce or rhakes a correct L

Palred Assomate Program (‘Verbal form) E o R




~ '1n alphabetical order.

-

requlres the learner to repeat it, and then proceeds to the next word,
Step I. _
Sight-readmg Program

" For the'Sight-reading Program an alphabetlzed list is prov1ded
wh1ch contams all of the words in the sectlon bemg tutored.

Step 1 ( Test Step) The tutor shows the appropnate urut and says,

. “Can you read this sentence?” If the unit is read correctly orally, the
| ', tutor reinforces and proceeds to the next unit, Step 1. If 1t is not read

correctly, the tutor proceeds to Step 2. S '

Step 2: (Teachmg Step)-repeated for each word mlssed in Step I,
a] The tutor points to the word in the word list
and requires the learner to point to that word in the sentence. b] The
tutor then asks the learner to read the word. If he reads it correctly, the
tutor reiféforces and proceeds to the next word. If the word is not read
correctly, the tutor requires the learner to repeat it, then proceeds to

. the next word After the final word< the tutor proceeds to Step 3.

Step 3: ('I'est Step) Same as Step '3 except that fallure to read'

' correctly is followed by Step 4.

Step 4: (Teachmg Step)—repeated for each word m1ssed in Step 3

- in alphabetical order. ~a] The tutor reads the word aloud, indicates its

" approximate location in the word list, and requlres the learner to point
to 1t b] Same as Step 2b except that it"fs followed by Step 5.

Step 5: (Test Step) Same as Step 1 except that fallure to read cor-

" rectly is followed by Step 6.

- Step 6 (Teachmg Step)—-repeated for each word mlssedg Step 5 ,
1n the order of occurrence in the unit. The tutor points to the word, *

' reads it, and'requires the learner to repeat it. After the ﬁnal word, the
o tutor proceeds to the next umt Step I. -

Comprehensron programs , " |

All comprehension programs (Instructlon Question, State-
~‘ment, Story, Completion, and Logical) begin by requiring the learner
_ to read one or more sentences, using the Sight-reading Program when

necessary. This is followed by the first step of the Comprehension
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: -Programs. These programs differ in detail but the Statement Compre-

c henslon Program summarized below is typical.

Statement comprehensum program Matenals fot each umt of th1s
- program consist of a one-sentence statement, a question, and, under a -
~ flap, three words, phrases or sentences, one of which is the correct an-
- swer to the question. A picture may be presented with the restriction
- that it does not provide the answer to the question. Once the Statement -
~and Questlon are read correctly, the tutor proceeds to Step O

;.Step I: ', The‘.learner,is required'_to'answer, t.he 'question correctly..

 The tutor waits for an answer approximiately five seconds after the '

. questlon is read and then uses the followmg prompts as necessary

1] “Read 1t agam.
2] “Readitfaster.”
" 8] “Whatdoes it say?” o
" 4] . “Tell me the answer.” .~
5] ~“Whatis the answer?”
- 6] - “Answer the question.” »
<. 71 “Look at the sentence again and then. tell me the answer.”
| r':"~8] - The tutor answers the question, using a complete sentence,
-+ and requlres ‘the learner to ) repeat it.

- When the leamer gwes aéorrect answer the tutor proceeds to Step 2.

o Step 2: The ﬂap is ra1sed and the learner is requlred to choose the
correct answer and then to read it aloud usmg the S1ght-readmg Pro-
‘ gram if thrs is necessary. |

- Word analys1s program -
" The Word Aﬁalysls Program was designed t to teach grapheme-‘
phoneme correspondences for eight consonants and five vowels in CVC
trigrams. The first three sections of the program proper were preceded
_and followed by letters, words, rhymes, and jingles taught by the Paired
Associates and Sight-reading Programs and arranged to provide the
children with known or “clue” words. Problems were presented in
which parts of the clue words could be selected and reassembled in
... orderto read the unknown or “problem words. Below is a sample
| Word Analysis problem. | - R
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SRR  Inthe fOllOWi{lg procedure, if the learner reads the problem -
... '®  word correctly on any step, the tutor reinforces and proceeds tothe -~ .7
- nextproblem. % T . -

'Stép‘, I The' iutor asks ‘;t'he learner fo read the problem word )
(Column 1). If the problem- word is not read correctly, the tutor pro-
ceedstoStep2. = . = S |

-

" .. - . Column 2 using the Paired Associates Program if necessary, then pro- -
TR ceedstoStep3. = | o .

.- B Step 2: The learner sounds out and reads the clue words in

N . (T Step 3: The learner is asked to sound out and read the problem '
"8 .word at the bottom of Column 2. If the word is not read correctly, the - - TSR SN
| S tutor proceeds to Step4. - . - IR S e PR S
- .4 . 'Step4: The tutor points to the clue words and then to the problem
§ « word in Column 2, saying, “If this is X and this is Y, can you figareout. = | B
§.  this word?” If the word is not read correctly, the tutor proceeds to . S N T

[T

X

".'Step 5: Pointing to the clue words in Column 3 and.then to the
“§-  problem word, the tutor says, “If these words are X, Y, and Z, can you' - |
'§ . figure out this word?” If the problem word is not read correctly, the . -
 tutor repeats this step using Column 4. If the problem word is still not : -
- Tead, the tutor proceeds toStep6.. .~ .\, - |

S X . - . : . . '\ 1 :.: e g
. o . ' ! Lo

‘e i

\ Y " "Column 4, using the Paired’Assqg‘iates-'.Px_'_o‘gram,, then proceeds to B L |
) sepr. oo T T | :

e ' L

| Step 6: "The learner 1s taught to sound out the problem word in

o Step 7: The tutor sounds out the problem word and says, "‘Now’,,-, . AT 3§ B
| ] put the parts together and tell me the word.” If the problem word is AP O ,

-~ % - stillnotread correctly, the tutor says the problem word and an alterna- ' ° DR R
D DI tive word from which the learner is required to §élect_and repeat the . - N
| problem word. - SRR e .
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APPENDIX 1 | | o ‘
| Sequence of program sectzons E a R ) .
1 .. ' L Sectitm . ' Operational Program , S Content o
P 1. Paired Associates ' Firstten wordsinSection2 . = SN SRR
2. Sight Reading ‘Red Book (Ginn Pre-Primer. #1) e
3. Instruction Comprehensmn - Based ori Red Book ~ SR SRR
. 4, Question Comprehension .  Based on Red Book _
' '5. - Statement Comprehension  Based on Red Book : R B
6. Sight Reading Green Book (Ginn Pre-aner #z) I
.. 7. Instruction Comprehensmn ‘Based on Green Book S ‘
: ' 8. Question Comprehension .. Based on Green Book '
. .« . 9. Statement Comprehension  Based on Green Book
' 10. Pau'ed Assocmtes -~ Fen words from Word Analys1s Pro-
ST . g ‘gram, Sections 171, 16, 21
ST n.fWordAnalysxs Part: P, S, t, i; letter names and 3 nutlal . \
B ... - consonantproblems +
o , 12, .Sight Readmg - Blue Book (Ginn Pre-Primer #3)
LT - --13. . Instruction Comprehension Basedon BlueBook = = .
" ., . 14 Question Comprehension . Based on Blue Book® N : F
a . . 15. - Statement Comprehension Based on Blue Book =~ ' I A
- 16.. Word Analysis, Part 2 " b, d, m, o; letter names and31mt1a1 R S
T © . '. consonantproblems . - R
17. SightReading - = ThethtlethteHouse (Gmnaner) B ST
N > . pp.6-30 - | PR
~+ 18, Story Comprehension ~ Little White House, p 6—30 - S S
© .. .19. - Completion Comprehension - Little White House, pp. 630 oy
.. 20. Logical Comprehension = Little White House, pp.6-30 -} 7,
.- 21. Word Analysis Part3 = g, nm,a, e, u; letter names and 4-ini- - R
e ' T ‘tial consonant problems S T
EAFE R T N SightReadmg ; " Little White House, pp. 3258 . 1
S . 23. Story Comprehensioh Little White House; pp. 32-58 -
. , - 24. Cpmpletion Comprehensmn  Little White House, pp. 32-58 L B
.-+ a5 Logical ‘Comprehension thtleWhiteHouse PpP.32-58 © . - : R
8 . . 26 --PairedAssociates ., 16 words from ‘Word Analysis Pro- S
: ST . , . v ‘gram, Sections 27, 32, 37, 42, 47, '
S 27. Word Analysis Part4 o v8initia1 consonant problems RO S
28. Sight Readihg - . Little White House, pp. 60~86 . = . S
"29. Story Comprehension - - Little White House, pp. 60-86" - o
30. Completion Comprehension Little White House, pp. 60-86" . I
31. Logical Comprehension -~ Little White House;, pp. 60-86 B
32. Word Analysis, Part5 . 8 final consonant problems D S
) ~ 33. SightReading - Little White House, pp. 88-118 = AN .
R 34. Story Comprehension - Little White Hoase, pp. 88-118 . - B
L ~ 35. Completion Comprehension  Little White House, pp. 88-118 .
' - 36. Logical Compmhension . Little White House, pp 88—1 18 B T
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. 37. - Word Analysis, Part 6 . 8 medial vowel problems- =
-38.  Sight Reading - . Little White House, pp. 120-134
' .39. Story Comprehension ' * ‘Little White House, pp. 120-134
40. Completion Comprehension  Little White House, pp. 120-134
41. Logical Comprehension - Little White House, pp. 120-134
. 42. Word Analysis, Part 7 8 mixed CVC word analysis problems_ . . -
., .43. SightReading = Little White House, pp. 136-164
. 44.  Stdry Comprehension - Little White House, pp. 136-164
'45. Completion Comprehension Little White House, pp. 136-164
46.  Logical Comprehension . Little White House, pp. 136-164
. 47. Word Analysis, Part 8 8 mixed CVC word analysis problems
48. SightReading Little White House, pp. 165-182
49. Story Comprehénsion = Little White House, pp. 165-182
50. --CompRtion Comprehension Little White House, pp. 165-182
- - 51, Logical Comprehension . Little White House, pPp. 165-182 =
' 52. * 'Word Analysis, Part g - 8 mixed CVC word analysis problems
"53. SightReading = On Cherry Street, (Ginn First Reader) .
s ‘ PP.5-14 ot
~ 54. SightReading On'Cherry Street, pp. 15-26
55. Sight Reading . On Cherry Street, pp. 27-34 .~
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